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Background of the Study: . ^ . ' * 

In mathematics, (throughout history, creative thinkers stand out, — 
Niels. Henrik Abel Johann .Bolyai , Georg Cantorj^Rene DesCartes, Euclid, Lebhnard 
Euler and Pierre Fermat to name^a few. ' . . 

■ Might one not logically as!:, "Where are the Niela Henrika Abels, Ooharina 
Bolyais, Georgia Cantors, Renee DesCartes, Apol Ionia Euclids., Leona Eulers and 
the Petra Fermats?" 

Did God indeed bestow certain intellectual capabilities on men that were 

■ not" granted to women? If one answers yes, the dialogue has ended. If one an- 
swers vHO, then one must question the obvious void of women's activity anrf*con- 
tribution in the field Of mathematics. 

Some ^researchers notably Richard Stafford (1972), believe that mathematics 
ability is determined by genetic make-up, the over-all inherent parameters being 
linked to the sex-recessive gene. Other researchers contend that sex-role 
stereotyping and role expectations put certain constraints on individual intel- 
lectual, development and solf-fulfillment. Society has set confining parameters 
within which men and women have traditionally operated. Kagan (1972) and others 
found that sex differences ^re socially rather than physiologically defined. 
'Hence, stringent role definitions might account for the significant lack of 
women in- such areas as mathematics, physics, chemistry and the other sciences. 
Additionally, it is Important to point out that societal influences have char- 
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actcrized mathematics, as a traditionally male undertaking and language arts as . 
a typically female orientation. ^ " 

. Bobbe.{1971)%onducted an investigation with 206 boys and 197 girls i^ . 
grades four through six!' The results of the study showed that boys and girls* 
tended to sex- type all school subjects. - • • \ 

. In a study of four schools, Minuchin (1966) concl uded, t^at ^ehools did : 
affect the developing sexual identity of the learners by d|rertl^ or indirectly 
influencing sex-role standards. I ' 

■ Examining behavior conforming to parental expectations between parents 
and sons in .attitudes toward mathematics, Hill (1967) found that mathematics 
was trt of the male sex role for the father but not for the mother. Lynn (1969) 
also pointed out that attitudes toward mathematics were clearly "sex-typed" in 
our culture, the males having the more positive, attitude toward mathematics 
^slnce the males tended to identify with a cultural stereotype of the masculine 
role. "~ f . ■, ■ 

• " Educational research ^4stantiated the .fact that attitude toward an ^ 
academic subject may influence the learners performance in that cognitive area. ' 
The formation of. student attitudes toward mathematics is pa>ti^' dependent 
upon and is partially shaped by parental, teacher and peer/^xpectations and 
pressures, |)y the 'general scRopl experience and by socio-cultural experiences 
and interactions. 

Voluminous research has been conducted In the-area of the learner's at- 
titade toward mathematics without regarding sex as a variable. Aiken.(March, 
.1970 and October, 1970) concluded that there was little empirical data on the^ 



rple of -attitudes. of the two sexes toward mathematics, but that sex role was 
related to attitude and achievement in mathematics. , . 

GeneralTy, the' research that has been done the' area" of ^ex^dif- 

• ferentiated attitutie toward matliematics shows no stable pattern ^across s;ex. 
Many contradictory results have Jjeenc reported for specific, grade levels. 

Examining mathematics achievement, Carlsmith (1964) studied factors 

p ' ■ J - - . 

infl'uencing mathematics scores and found that "the mascUVine conceptual ap- 

p.roach" was, acquired through close and affable contact with the father. 

In. contrast, Hilton and Berglund (1973) investigated sex-typed interests 
as a possible cause of differences in mathematical achievement between the 
sexes. They investigated mathematics achievement and compared it with biograph- 
ical questionnaire responses. • In grade five, no differences in achievement were 
noted" but later the bdys surpassed the girls. 

Summarizing the research that has been done in the mathpuratics area re- . 
lating to differences in performances between males and females, general trends 
Indicated, that there are no significant di^fferences between males and females 
with respect to academic achievement in .mathematics during the early elementary 
and upper elementary school years. Overall male superiority in performance on 
the whole is noted. It should also he pqinted out that much research has been 

• conducted without an eye toward examining sex-differentiated performance in ' 
mathematics achievement. When sex was considered, the research findings were 

- mutually contradictory and inconsistent. 



Objectives" of the Study ; _ _ '* 

\ 'Recognizing the contradictory and inconsistent research base relating 
to differences in mathematics achievement and attitudes toward mathematics by 
sex,..thi's study ,w£bs undertaken: 

1.. to determine student a£hievert^nt in mathematics 
of ninth graders (general mathaiiatics students and 
•algebra students) in eight seiected-iwib.l4^ehoal=^ 
in New Jersey as me.asured by an achievement test 
that was developed and field tested by the author . 
prior to use. 

1. *to determine attitudes toward mathematics of ninth 
grade- students (general mathematics students and 
algebra students) in eight selected public schools 
^ in New Jersey as measured by an "attitude scale that 

^ was developed and field tested by the author prior- 
■ . / ' to use. . ■ 



J 



3. to provide data regarding sexrdifferentiated attitudes 
toward mathematics that could be used to isolate fac- 
tors influencing attitudes toward mathematics. 

4. to correlate attitude and achievement data for the 
sample of students studied. \ 



: Nintb" grade was chosen as a target area in view of' the fact that stu- 
.dent perfonnance was relatively consistent ov6r sex during the early elemen- 
tary.and upper elementary schobl experience. Predicated on the research, it 
was felt that. ninth grade might provide the threshold data for striking trends 
relating to sex-differentiated achievement in mathematics and sex-differentiated 
attitudes, t9ward mathematics due to the societal influences "and pressures at 
this particular time phase in a student's home and school experience, 

c ^tbadorogv of -the Stii dy:" 

Development of Instruments:] Attitude Scale 

Based on a comprehensive relfew of the literature, it was evident that 
many factors influence attitude toward mathematics - including parents, peers 
- and teachers. An attitude scale was ^designed to incorporate atjiHude -state-. _ 
ments relating to parental expectations, peer inter-relationships and teacher ' 
appraisals by the studehts. Attifude statiments* relating to the student's de- 
gree of self-concept and self-esteem were also included to determine if there 
was .any polarization on what is termed th^ "sex , factor". .Attitude stateipents 
dealing with like or dislike of mathematics as a subject were also included, 
■since it was felt that "the student's like or dislike of mathematics will be 
directty reflected by his or her achievement in mathematics, "The resulting at- 
Vtitude scale consisted of a five-point Likert scale containing 37 jtems. 



The items were designed to measure the respondent's attitude toward 
mathematics as. a. subject, his or her self-concept and self-esteem, parenta-t 
expectations', peer pressures, and teacher appraisals by the learner. 



V 



Items were positively ^nd negatively weighed with the student's atti- 
tude 'score being tlie summation c>f tfre-individual item'scores. 



T.ie attitude scale^was field tested. Based on factor analytic data as 
well as cluster analy^s (dorfelation and distance) of the >i eld test data • 
the original instrument was inodifiod from 37 items to 25 itoms. 

Items from the revised attitude |ca*lQ: ^' ^ 



Strongly agree 
Agree 

Undecided . 
-Disagree- " "-^v 
Strongly. disagree 



1. 



Mathematics and arithmetic are 
my favorite subjects. , \ 



Strongly agree 
Agree 
Undecided 
Disagree 

Strongly disagree 



2. Girls do not enjoy scientific 
i nterests.^ 



Strongly, agree 
Agreje 

Undecided ,t 
'DiTa~gTBH-r^^" 
Strohgjy c^sagree 



3. 



Albert Einstein, the groat re- 
searcher -and mathematician-, could 
just as well have been a woman. . 



DeveldtJment of Instruments: Achiev ement test 



• " . Since it was the design of the> study to assess mathematics' achievement 
for both general mathematjcs students and algebra students on the ninth grade 
level, an appropriate achievement test was constructed which would be suitable 
for both groups of students.^ The 35-item achievement test covered -the fojlow- 
ing dimensions: basic manipulations '(addition, subtraction, multiplication, 
■and diiision) with wholejiumbers, decimals, fractions, and percents; conver- 

sions '^nd word problems; simple algebra problems; and, basic geometry and 



' measurement problems. The test was designed to be multiple-choice in format 
-"^o >with an "answer sheet provided for the student. The student's score was based 
• on the number of items correct out of 35. The test vis developeTl;o be admin- 



/, "istered in thirty minutes. A field test of the instrument was conducted. The 

; -V "achievement test was left unaltered based en the item 'analysis, item discrim- 
's ■ 

ination and item difficulty data generated by the ^ield test study. 
Items from the achievement test; 

O- . « 

1) 40% of what number is ,96? ^^^-^-^^ , • 

ay 240 ■; . ^^^^ • 

• ' . ■ • . ■ V 

960 ... \ • ■ ♦ 

/c. 2400 

- ' *" /, - ' 
d. 9600 / ■ . 



■ V 



2') A salesman/ woman charges 7 1/2%; commission on the sale of a boat. 

How much was his/her commission for selling an-$8,500 houseboat? 

♦ 

.a." $637.50 • „ 

b. . $740'.00 ' • ' 

c. $810^25 . ' " . 

d. $900.75 




3) If the figure ABCD above is'a square with side 4, what is the area 



''X 



of ABC? 

a. 4 b. 8 c. 1^ 

4 



d. 32 



This study was limited to eight public schools in New Jersey. The schools 
were not sampled using a random sampling strategy dueto administrator constraints. 
The schools however do reflect different coimiunity types^and ethnic as well as 
socio-ecohom-(5 differLe^. - l^oV this reason particular care was taken to avoid • 
extrapolations" of the results^'beyond.the data' base. • 

- Four ninth grade classes (2 genVafmathematics classes and 2 algebra 

classes ) were identified in each of the schools with the" following Hoped-for 

. • .. ■ ■ . . J ■ ■ , • . 

breakdowns: - ' P - ^ ■ ' 



1. Algebra Class A ^ 

2. ' Algebra ClaSs B 

3. General Mathematics - Class A 

4. General Mathematics-Class B 



- female teacher 

- male teacher 

- female teacher 
" male teacher 



It was not, (lowever. possible to achieve the sex-teacher balance; therefore. 



sex of teacher was not a factor in this study. 

. ' After the field test had been conducted and revisions had been make in the 
instrutnepUtion, data collection was initiated in late May and early June of 1973 ^ _ 
in the^eight pre-selccted test sites. The classroom teachers in each of the settings!^ 
administered the r'^vis^.d-25-ite.n attitude scale and the 35-item achievement test. • 
-The. attitude inventory required six-ten minutes ^to complete with the instrument being . 
administered prior' to the achievement test. The achievement test required thirty 
minutes administration time. The, students were asked to indicate only their name; 
sex. school and the date on'the attitude survey and also on the answer sheet of the . 
■achievement test. Students were also told that they were participating in a research^ 
study and that their performance on the test would not be related to their class ^ ^ 
grade.' A total of 584 students participated in the study. 



Attitudes toward Mathematics" 



\ • ^ . V-s. 



Factor analysis and cluster analysis base4>&n cdrre'.ation 
coefficients and on distance were performed on thet^^ta for the entire 
group intact (n=570 students). The rotated factor t^lfix and factor 
loadings are presented in Table 1. Three factors were rotated in 
the , factor matrix with 31.17* of the variance, of the system explained 
by the first three factors;' ' *' . 

Presented below are the attitude statements associated' Kith each factor; 
Factor I - statement 1, 5, 6, 11, 16, 19, 

' ' 21, 23, 25 

' Factor I ' ■ statement. 2, 12, 17, 22, 24 

Factor III / statement 3, 8, 13, 18 , 
Factor I identified statements that deal with attitudes ^ward 
mathematics as a subject. Factor II clearly isolated attitude state- 
ments dealing wi*4 the learner's self-concept and self-esteem and 
dealing with various aspects of sex role stereotyping. Factor. Ill 
pulled together statpments dealing with parental expectations. These 
same patterns of factor structure emerged from' the cluster analysis 
based on. distance. See" Table 2 and Table. 3 respectively. It is clear 

,-.1?. . 4« 

fi?om the factor structure that attitudes toward mathematics as .a 
sub|^ct emerged as a stronger fector, than self^concept/sel f-esteem and 
likewise that s3lf-concept/self-esteem emerged as stronger .han parental 

expectations. * 

The attitUQinal data were then analyzed separately for each of 
i;he.,subgroups by sex to ^etermine if the same factor structure emerged. 

/ . ^ 11 



For females, ithe' vanmax 'rotated factor matrix and factor 
loadings.arfr presented iri Table 4. T^fee /actors were rotated. Factor 
I' explained 54.-35: of thQ variapc^actor il 25.6% of the variance; and^.„.^ 
Factor III 20.2'/. of the^riance. ^ Presented below are the attit^ude 
slatements associ.>t^ with eich factor:- 

f^^r I ' statement li 5, 6', lUil6,.19, 21, 

/ ■ " . ■ ' 23, 25 

* Factor II statement 3, 8, 13, 18 « ^ 

Factor III statement 12, 17, 22, 24 

Again, Factor I identified statements thatjealjnth^ltitu^^^ 
toward mathematics as a subject.' Factorifilolated stajTments dealing ? 
with parental expectations. Surprisingly. Factor III for the girls pulled 
"tcgeth r statements dealing with se'lf-concept and self-esteem and with 

sex^ rol 6 stereotyping. 

Tor males, the yarimax rotated factor matrix and factor, loadings 
are preseKted in Table 5. Three factors were rotated. Factor I explained 
47.3% of the variance; Factor 11 28.2% of the variance;, and. Factor III 
24.4% of the variance. Presented below are the attitude statements ' 
.associated with each factor: 

- . • .Factor. I • 'statement 1, 6, 11. 16, 19, 21, 25 

Pactor II statement 3, 8, 9, 13, 18 

Factor III .- statement 2, 12, 17, 24 ° ' _ 

Likewise for the males;. Factor I explained the major portion of 
the variance^. .The statements pulled together for 'Factor I for both s^xes 
afe almost identical with only statements 5 and 23 not being identified 
with;factor IJor t'fie boys,.' Factor II for the males isolated questions 



10 

12 



dealing with parental , expectations which eftncurred with the results' 

ythk-were fpund for the girls for Factor if. For Factor II for the 
f"V- - . " ■ ■ , ■ "■ '. . ■ " 

mane'$, -questions 9 dealing with the father's expectations also was 

.Isolated in Factor Tl which was not the case for, "the girls. LiJcewise, 
j^acfor.in dealt with the learnc-r's self-concept and self-esteem. 
Factor' III differed across sex only in one question. For the girls ^ 
question 22 was i'dentlfied, whereas for the boys question 2 was identi-° 
fied as being isolated under Factor III. Interestingly enough, statement 
,22 aeals with the fact that Albert Einstetn could just as well have 
-bejeri a woman. " - 
- ■■- The data were then partHioned into two groups — those students 
!>m"olled in .general mathemattcs class (n=225.) and to those, students 
x enrqll^d in albegr.aVlass {n=345) to deal with, the analysis of variance 
arid ■levari ance.'^;':- ^/ , .- 'I.. . ' 

Thej-ABQyA was .carried out separafely for all the algefbra .students 
in the eight iCh^oTs. , The ANOVA proce^e was also carried -Out separatel. 



, for all- Of the general mathematics students in, the seven |chools. One 
r' Of tfie ' junior- high s,chopls was eliminated from 'the analyses since there 
were'nd females tn either of the two general mathematics classe'.. The 
)ack of females formed a so-called ^emply cell in the palysis v;hich-:COuld 
•not be treated computationally by existing program^. 

.■/._ %Q page 35 for-.^uidelines as to "the codi/lg of the tables and for 
• definnions of the>esp^tfye variables. . ^' . 

■ The supiattoff^f , the attitude scores for the general mathematics' 



sfudents waTsubcected to the ANOVA fsee Table s). , Statistically 
slgo^ficant diff*- <jnces were "found. due ta schqol' (p < .,01). At lower 



.levels of significance,,.dif*erences may be indicatea aue zo cidbbe> 
witbin school (p < .25), due to sex (p< ,10), and duoTo the students 
within school X sex interaction (p < .10). - ' 

Supporting data and tables of marginai-mrans'are^ J.res^ 
,,6ppendix -C (seejables 7, 8, 9, 10, 11, 12, 13, and 14). " " ^ 
Examining Table 8 it is evfd4nt that students in schoolsM 
(Junior H.S. #2, Trenton) and 4 (East Orapge H.S.„ East Orange), had 
higher attitude scores on' the average than did students in the refnaining 

**** 

fi ve shcoQls. . ^ | 

' The data "trend indicates that girls had higher attitude scores 
than boys on the average, as evidenced by Table 10. 

' ' • \ ' ' ' 

^ The summation of the attitude scores for the algebra students was 
subjected to the ANOVA (see Table 15). At lower levels of significance, 
differences may be indicated, due tp school (p<: .2-5), due to classes 



-within -school (p < . lO), and due to sox (p ^ t25.). 

Supporting data and table of marginal means are ^presented in Tables 
16, 17, 18, 19/ 20. 21 , 22, and 23)'. ■ >- \ " ■ 

A trend may be noted, by examining Table 17, that students ^in 
. schools 5 (North Plainfield H.S., North Plainfield) and 6 (Grover Cleveland 
H.S. „ Caldwell) had Ipwer attitude scores, on' th^_average than did\ 
students from the remaining six schools. \ . - 

The trend suggests that girls had higher attitude scores thai boys 



on the average as evidenced by Table 19. 



Results r „ . . 

A chievement in Mathematics ■ 

As was previously stated, the total achievement data (n=570) 
were partitioned into two groups, al,gebra students and general mathRinatics 
students, and analyzed separafely utilizing ANcVa and ANCOVA. 

' The sum of the achievement scores for the general matbemati cs 
students was subjecte'd to the ANOVA (see Table 24). Statistically signifi- 
cant/di f ferences were, noted, due to 'schools (p< .005) and due to classes 
within school (p<r.005). 

Supporting data and taW'fes of marginal means are presented in 
Tables 2^716, 27, 28, 29, 34 31, and 32). Examining Table 26, it is 
eyj^nt that the achievement of students in school 4 (£ast Orange H.S., 
East Orange) was. muchj-lower on the average than that of the students iii^ 
the remaining six schools. 4: ;<»6 , - .■ ! 

/-L4kewise, tl^e sum of the. achievement scores for the algebra 
students was subjected to the-ANOyA (see Table 33). Statistically. signifi- 
caSfTJi fferences were noted due to schools (p ^1 .005), due to classes' within 
schools (p < .005), At lower levels, of significance, .differences may be' 
indicated" due to sex (p < .25), and' also due to the school x sex interaction 
(P'< .10). Supporting data and tables of marginal means are presented in 
Tables 34, 35, 36, 37, 38, 39, 40 and 41). 

Examining Table 35, it is evident that'the acTiievement of students 
in school 4 (East Orange H.S., East Orange) was much lower in average than 
"that of the students in ttiiT remaining seven schools. _ , ^ 

"For the algebra students on the whole, the. trend suggests that the 
achievement of boys (see Table 37) was slightly higher on the average than 



the achievement of girls. 



The sum oTTfTe 
mathematics students was su 




.,t -<^f^v^A^;-;md-^ai:i^ <;rnrpc: fpy* the g eneral 

bjec|ted to the ANCOVA (see Table 42). s|atist1- 



cally significant differences were noted due to schools {p ^ .005),^. 



■if-' 



duetto classjS:, within school (p < :o65) and also due to the covariatfe \ 
\ (p^ .005); however, there wene no significant differences due to sex^, the 
^school by sex interaction, or/ the subjects within the school by sex inter- 
action. Supporting data and jtables of marginal means are presented. in. 
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Tables 43, 44, 45, 46, 47, 4^,. 49, and 50). Examining Table 44, it is 
evident that the students in school 4 (East Orange H,S., East Orange) had, 
l.X3|W^r^4)redicted achievement on the averagekthan the students in the 
remaining six schools. > ^ 

The sum of the achievement scores {dependent variable) and the sum. 
of the attjtude scones (independent variable) for th^ algebra students were 
subjected to the ANCOVA (see Table 51). Statistically significant differ- 
ences were noted due to schools )p< .005), due to cTasses within school 

< .005), due to sex ({. < .05), and due to the covariaje (p <'.005).^ At 
a lower level of significance (p < .10), a difference may be noted due to 
^ theT^chool X ^ex interaction. - . 

Supporting data and tables of marginal means are presented in Tables 
' 52, 53, '54, 55, 56, 57, 58, and 59). ^ • 

Again, examining Table 53, it is evident that the students in school 
4 (East Orange H.S., East Orapige) had lower predicted achievement , on the 
average thati the students in the remaining seven schools. 

, Table 53 indicates that boys had a higher predicted mean achievement 
than did girls. . • 



ERIC 
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16 



^0. 



^ . ; The ANCOVA ffl3o -hi(Hcates-t-hat-one c^n-indeed 4)redix:.t a student's 
-nathematiW achievement- on this test based on his or her a'ttitude as 
-7^iriT.rmiw>H-4^y-4Jtf>--resiilts of the attitude scale. * 
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' V Su>»inary of Results 

Attitude Scale 



"2 ' 

; i' 



Fartnr arfalysjs and cruTter^anrfvs4s--based- nn rnrrela^o n coefficients 

-and on distance were performed on the, data for the entire gr^uM-vt act ( n=570 . 
student). Fourteen students were eljminated fro'n the study since they omitted" 
five or more responses on the attituda survey. Three factors were rotated in 

:the factor matrix with 31.17% of the variaftce of the system explained by 
tfie. first three, factors, - - ' 

. ' ' Factor I -identified statements that deal with attitudes toward mkthe^ 
matics as a subject. Factor II clearly isolated attitude statefiients relating 
to "the learners self-concept, self-esteem.and' a sex-role stereotyping dimension. 
Factor HI pulled together statements dealing with parental expectations. These 
sSe patterns of factor structure emerged from the cluster analysis based on 

' distance:. ^ n, . \ 



W/ ; .V Jhe attitudinal data were then factdr' analyzed separately fo^ each of 
the subgroups by sex to determine if the same factor structure emerged.' Dif- 
■ ferent factor structures were evident for the females and for the males. 

, A similar pattern of attitudes was no.ted for both sexes. Statistically 
significant differences du^. to sex were not found at p-^^ .05; 'however, trends 
' toward *sex-differentiated latitudes may- be noted at low levels of statistical 
, . . . 'slgniffcance with the g.irfs having the more positiv"e ^attitude on the average 
"tbward mathematics. . 
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Achievement Test 



— As-wajLpr£v^ibus1v stated, the tQ,ta1 achievement data (n-570) were 



partitioned inta^$wo groups, algebra students Bnd general mathemaLits btudenl* 
The dat^-was analyzed separately for each group utilizing ANOVA and ANCOVA;,^ 

No statistically significant difference^^^e to sex were found on the 
achievement tes,t for the general mat-hematics students. StaUsjti^al^ 
ficant dii;ferences were also not found at p< .01 or p-c^05 on the achl^VemenJt 
test for the algebra students. It may be noted that at lower levels of statis- 
tical significance' a differentiated trend was obse^N^ed for the algebra students. 
This difference favored boys since they evidenced .slightly higher achieven)ent\ 
scores on the ^ve^age than did gii|1s^V' ' V 

''.v V ^Attitj^de and' achievement in mathematics wefe significantly related for 
both groups as evidenced by the analysis of covariance (ANCOVA)- Sex emerged 

as^slgnifkant only for the. algebra students with boys^achleNmig' a 

predicted mean score. ' : . ^ - } i 



4? 



2'; ^ \ A suwnary table of means for all of the findings related to sex is 



. ^, pfesiifteci bert)w^ 
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TABLE. OF MEANS 



GENERAL MATHEMATICS 
U „^ STUDENTS 


.. • ALGE 
STU[ 


:bra 

)ENTS 


• 

X' attitude 

achievement 

X predicted . 

achievement 


"Males 


Females 


Males . 


FemsfleS 


83.02 ' 
13.68 . 

J * 

•. 13.86 


' 85.27 
13.45 

13.27 


86^08 - 
21.61 

21.77 


88.21 
21.32 

•21.66 



Educational Importance^of the siudy: , ' 

. This research adds to the empiHealJata base on the role of attitudes 
■of. the two sexes toward mathematics '^elated. tTachTevemeSVlUJlFn^^ . 
-^Since-flLJocal point.of the study was. the develAPinent and field testing;oT~-ar 



^ attitu^ measure toward mathematics. anlrVs"JnjSent mvr^st^^ 

research data which will allow for the identification. of various components 
,of attitudes toward mathematics related" to sex of the student. Based on the 
. research ;data generated by the attitude instrument (n=570)^ three factors 
r emerged as key. components in attitudinal orientation toward n^thematics» i.e.. 
jittltudes toward mathematics as a, subject (Factor I), learner's self-concept 
and. the sex-role stereotyping dimension (Factor II), and parental expectations 
..(Factor III), the research also provides data on the different factor struc- 
tures related to mathematics attitude that emerg ed for, ma les and females. ' For 
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females, parental expectations emerged .as Factor I U whereas thi^ diinersion 
was, Factor III foV males. Both male*; and feinales eyidenced the sanK; primary' - 
-#^cipKj£^ attUu^^^ as a subject^ This factor explained 

* a major portion of. the variance for both mafes and fTmaTesT-jB^Elow -i s- a tabl€--- 
suwnarizing the factor structure which emerged after the data was analyzed: ■ 



f * 



VARIMAX FACTOR ROT^iTION 




Factor I 



Factor II 



Factor III 



Intact 
{n-570) 



Attitude toward 
mathematics 

.^...^ 4. .n^:.-^.^.-^. 

• Selfr^Concept & 
sex role stereo-- 
typing ,^ 



Parental expec- 
♦ tations 



Attitude coward 
mathematics- 



. Se"rf-conctj)t & 
s'fex role stereo- 
typing ' ^\ c 



Parental expecta- 
tions 



Attitude toward 
.mathematics 



. Parlental expecta- 
tions 



Sel f-concept and ^ 
sex- role stereo- 
typing ' - 
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The weak statistical trends related to difforencer. iri,.mathcMiiat^^ achieve 

ment documented in this study may a^test^V the alroady changing teaching styles ^ 
implemented in the mathematics classroom, and current recognition of sex^role ^ 
•tereotyping in mathematics. The impact of heightened awareness in terms of 
reme'^T^ing , sex-role stereotyping- and sex bias may toe atready^fcund its-way 
into the mathematics classrooms. One might also conclude that ninth' grade was 
not the criticaXgrade level -to determine strong. sLalisticnl. sex differences 
in mathematics abi my and mathematics attitude. , . 
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The critical din«nsion, however, of this study was the development, field 



" testing and Refinement of an attitcde measure toward mathematics which would 
isolate -toy nructural co mponents of a st u .^nt's attitddtnal spectrum related 

.: ' ' ' * ^ •^""^ — ^ 1 ■. ,., T - I 
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Name:' 
Sex: 



SchooTr 
Ilate: ' 



GENERAL ATTITUDES TOWARD .MATHEMATICS 



This has been prepared so that^you can tell how you feel 
about jhathewaltics/ arithmetic. Please circle the letter 
on the left to show how you. feel about each statement* 

SA — strongly agree 

. A — agree * ^ * . - • - ; ^ 

~ : ' • ■ ^ u — undecided , ^ v ■ ^ 

D — disagree ■ , • . , 

^ SD-'^strongly disagree 

M^ce certain" to respond to each item. . Reyiember: there 
g no '^"ight answer to any of the questions* 

SA A U D SD 1. Mathematics and arithnfetic are my 

•.favorite subject:s, ^ , 

^ \ ' ' . ' ' , • 

SA A U^D SD ' 2. Girls do not ^n joy scientific 
^ interests* < ' 

SA A U b SD 3. My mother is disappoi^nted when I get 

a poor grade on a math test. 

SA A U D 5D 4. My elementary school teachers liked 

\ . math* ^ ... 

* 

SA A U D^SD 5* Math is not fun because I am not 

allowed to think for myself. 

SA A U D SD 6. If I dla not have to take mathematics 
" - - r-' I would not do so. ♦ 

SA U D SD 7. My elementary school teachers really 

knew their mathematics. 

SA A D SD 8. My mother thinks mathematics -is 

important^ f ^ ■ • , 

SA A U D SD .9. My father feels nt^thematics ds 

unimpoa?tant'." 




SA A U D s6 10. I think X could Oo math better if 

I was. bettef' 4t:' afeadir j the 
• problems; 

^ ^ ' 

SA A U D SI) 11* Math;^is Abt furi^^cause there a^ 

too many riiies^^ to le^m^V 



- * 



l^v^^Women-.^ea^sor^ as clearly as men» 



SA A U D SD 

SA A U D SD 713. My parenW^ dbnti]hua^^ encourage me 

to do' well^i'n:.3wathematics. 



SA A U D SD 14. My motiipr'^helps me^^with my math horoe^ 

. work ^njo^t ' o'f ,t^e timeV "^7^ ' 

SA A U D SD 15, ^FeadiT^g' in .Wajbhem^ic^^ hlirder than 

in pthej/subje?^ " . -v / 

SA A O D SD ' *16. I-rjecHye ^'ifopd grades in my math, 

classe§> _ \ - . . . 

*i ^.^ • t. * ' • * ' * *» 

6A A U D SD 17 • Boys are^mbr0v:jb^5^cal thqn girls. 

SA A U D SD 18, ,My parents^^e^plecjt' mc ;to do well in 

mathematics > - - ^ - ^^.^ 

SA A IJ D SD 19. I. would like tp. cpti^i hue: taking: : ^ 

mathematics eve^^/^ear in^Mglf A^hool^ 

SAA U D SD 20, Girls do bett^ri^o^n^J^ngfe^^ 

. ing skills than %>oys; :. , ' ^ > >, 

SA A U D SD .21, Mathematics is ja boring and tiard 
^ subject*' ^ . ^ - ■ > - -^^^'^^ ^ - 

'\ * ^^^^^ • ' 

SA A u D SD 22. 'Albert Einstein , the^rea^t;;researche?r, 

and m..thematician, could ^j'obts^vas Well, 
have ^^3n a woman* ' - 



SA A U D SD 23* I was never, as good 'in math as in 

other. subjects. ' • !^ 



•SA A U D SD 24. Boys generally dc better' ir» mathe-> \ 

matics than girls.- ^ - > z;^^ ' ^ 

• ' "'»*-"' 

Si^ A U D SD 25. I dop't lik-5 dri^thmetic because^ I 

often do most -of the steps correctly 
and then make one mist^e and get 
the whole thing wrong. ^^^^ ^ \ \ 





Mathematics— -^rade 9 



y<iu vill be ^given 30 minutes to answer the 35 questions 
oiv this test. You may use any of the blank space pro- 
victed on the test paper for scratchwork.,. but -your answer 
roust be marked on the answer sheet provided. " No credit 
will be given for anything that you write on the test 
pjipftrr,' ■ ^ ' , • ' . . '• ' 

Xbiir score on. this test will be based on the- numbe3:_of 
questions- which you ^answer correctly on the test.. You 
' will jjot loose any credit -^tor wrong answers. Answer 

as many questions as you can in the indicated, time . Do 
.- nqt spend too. much time oh any one^ of the questions. 

>l.Ea'ch of the questions on the test is followed by four • 
' suggested answers. Select the answer that best answers 
the question and fill in the appropriat* space on your 
■answiar sheet which is provided. ' 

Hark only one answer for each question. 
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MATHEMATICS— grade 9 
T4.me 30 Minutes 



; 'a 



„ (A) , (B) 811 - 

(C) 1799 (D) 901 

2. 1.5 + 19.99 + 22 = 

^ <A) 19 . 136 (b] ~ 30 .360 
(C).- 42.149 (D) 43.49 



3. Which ijs the largest? 



(A) 18- (Bj 1 3 

~T itr, 

(C) 9 (D) 35 , 
7 W ■ 



7 . {809) X (600) X- (10) = 

(A). 4,854^X)00 - - 

(B) 485>400 

(C) 4,804,000 ' 

(D) , 4,854 

8 • Which has a remaindex: 
greate r 4:han- 5?— - - 

(A) 3 /2 1,735 . ' ' 

(B) ; 5 7795 

(C) 9 A27F 

^(D) 7 7323 ~ 



4. 



• - v , - ^ - 



4 [3 (.7 + 6j] ■ , = 
(A) 64 (B) 156 
•(C) 176 (D) 26 



3.50 = 



- / 



(A) 35^ (B) 3.5%^ 
(C) 350% (D) .35% 



437 
73 
+241 




(A) . 7>1 (B) 851 
W^Ul (D) 751 



'9. Which per pent of- 300 

; is r5? . - 

(A)'>12.S% (B) .05% 
^"^ (C)' 20% (D) 5% 

10. To the nearest thous- 
andth^^ep .07631 is 

(A) 765^^000 . 

(B) ^^ 760.076 
760.080 

(D) 80,000 

11. 40% of what number is 
96? 

(A) 240 (B) ' 960 

(C) ' 2400 (D) 960& 



.0 , 
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mi 



12.. 10.009 



(a5 .10009 
(B) . 1,0009 



17 . ■ 12- 1% « • - ' 

(A) 12 1 (B) .125 

: ^ ^ — 1- 



(C) ^ 10.009 

(D) 100.09 



f ^ti,,^;Kp% of 55 

'A) 3410 (B) 341 




(C) a4^.10 (D) 3.41 
14. 42.7:- .007 



(A) 42.693 

(B) 42.000 

(C) 42.703 . 

(D) 42.603 



15. 



4 9 
17 X77 

(A) 1" (B) 



si 





(C) 


13 


(D) 


36 
72- 




16. 21 

. "7 








% 


. 49 ' 








'.-'^'^ • ^ ^ 


(A) 


49 


(B) 


9 


- - . ' 


. (C) 


49 
T 


(D) 


1 
77 



(Cy .0125 (D) 1.25^ 



18. 17-+^2 1* 

(A) 3 7 (B)^'3._8 

CCy "3 i <Dj 4 a 
•\ 1" F 



19 . - 1 5 - 2 = 

(A) 7 (B) 5 
(C) 13. (D)N 

r 1 



20. -..413 /. 
X.071 - 

• (A), .003304 . 

(B) .293230 , . 
= (C) .029323 

(D) .330400 

21. A salesman/woman 
charges 7 1 per cent 

.conmiission dn the sale 
of a bodET. How ^uch 
' was' his^er coinmission 
for selling an $8,500 
houseboat? 

(A) $6W.50 (B) $740.00 

(C) $810.25, (D) $900.75 



2?. 

29 



-7 is between which 
o£ the f pillowing 
pairs off'humbers? 

(A) -10 and -8 

(B) -6>and, 0 
(G) ^z_and- -^-3- 



If 1 arid 1/2 baskets 
of- apples weigh 18 
lbs., what is the 
weight in lbs\ of 6 
baskets of apples? 

(A) 62 (B) 1 

7 

(C) 70 1 (D) 72 
7 



An .employee at a 
factory worked from 
11:45 a.ra.' till- ' 
6:00 p.m. for $2.00 
per^iour. How much 
did he/she earn? 



26. Qj-4) (-sTj + (-1) 



(A) 
(C) 



-21., 



31 (B) -31 

32 (D) -33 



^_c/.d,_gisen_ 



that a=4, b=3, c=8. 



•What is 
d? 



28.. 



(A) $11.25 
(C) . $12.75 



(B) $12.5,0 
(D) $13.00 



(A) 
(C) 



6 
3 



th^ 

(B) 
(D) 



value of 



4 

2 



There kre 30 mathe- 
matics .books anB 18 . 
English books.' The 
ratio of Ett^'lsh books 
to math books -is 

(A) 8 to 3 . 

(B) 3 to 8 

(C) 5 to 3 

(D) 3 to 5 



' .3 

29, if y = 3x + 2, then 

when X ='2, y = 

(A) 7, (B) 8 

(C) 5 (D) 12 




30. 



2^ X 42 =^ 



(A^ ' 8^ (B) 8^ 
(C) 48 (D). 128 



The circlfe above is 
divided" into 8 equal 
parts. What per cent 
of the total area is 
unshaded? 



<A) 62.5% • (B) 12.5% 
(C) 37. -5%, (D) 75% 



"31. Which figure is not a 
parallelogram? 

"(A). 



34 « 





7*5 

32. How many yards of • 

fencirig are needed to 
enclose 2 plots of 
farm land each 15 yards 
by JL7 yards? 

(A) 30 (B) 64 
(C) 128 (D) 255 



33; 




If the figure- above ^ if 
AB is perpendicular to 
EC, then the measure of 
angle ABE is 

(A) 65 de^r^ees 
(Br 75 degrees 
(C) 85 degrees 
(p) . 105 degrees ' 



B 



if the figure ABCD 
above is. a square 
X with side 4 > what is 
the area- of ABC? 

(A) V 4 (B) 8-; : ^ 

{C) 16 (D) 32 



35. 




In the figure above, \ 
the degree measure of 
angle ACB is 

(A) 90 degrees 

(B) 85 degrees 

(C) 75 degrees 

(p) 60 degrees 
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' . TABLE . r 

ROTATED FACTOR MATRIX AND FACTOR LOADINGS , 
FOR' ENTIRE GROUP {n=570T 









rcicuOx ^xxx 

1 . — b-, — : 


X 






A* 1 ppi; Q 


z 


u « uu^4 / 


0,44818 










n tlOTftA 

U • Da / ou 


A ^ 




ft 1 A T Oil ^ 

*-U ♦XUX4&4 


U«jcX/!>o 


c 


fi ii n Oil ^ 


A 1 Q >l A C 


U •11 X bob 


D 


o,oyj/u ^ 


A f\tiA£. n 

—0 •Ub4o / 


U «X //o4 


•7 
/ 


U • UUU o4 


A A Ol il C " 


A "iA 0 TT 




A 1 C OO 1 

U •15o21 


A 1 0 Oil 
-0 f X^DOD 


A* "C 0 T> 0 

U •DO /Z 0 




A A *10 A ^ 


A A TO •> 0 


A OA A 0/: 


10 


A 1 O "7 A C 

-0 .iJ/yS 


A A 0 *> A A 


ft 00 A 00 • 




0 .o2o95 


ft ft ft ft n *7 

0 .08877 


ft ft it ft ft *i 
0.04007 


- 12 


--d. 06523 


0.64161 


' 0.03882 


13 


0 .03123 


ft r\ f ft ^ 

4) .06586 


ft •7*1 Oft ^ 

0 .71304. 


14 


-0.05724 


-0.15150 


0.12510 


15 


0.29981 


. -0;0^779. 
. 0.03509 


-0.12899, 


16 


,0.54471 . 


tO. 115 8.9 


17 


-0.02873 


0.76127 j~ 


-0.04852 


18 


0,22761 


o:o2ir4" 


0.51380 " 


' 19 ^i; 


0,67255 


-0.06887. ■ 


0.29820 


* 20 a- 


0.11496 . 


0.26555 


-0.05374 


: 21 ■ 


0,74840 


0.06856 


0.09423 




-a. 06282 


0.55031 


0.07359 


23 \ 

24 / 


0.50555. 


0.05386 


• -0.06i226 


0.07394 


0.65018 


-0.06418 ■ 


. ' 25 I 

. r 


' " 0.56807 


0.08410 


—0.05201 ^' 



* + sign indicates higlj factor valtae when there is 
agreement with ''the positive expression, of the 
attitude^ statement / 

- sign indicates -high factor value when there is 
agreement with the negative expression of the 
at'citude statement , 



TABLE -2 



'cluster analysis based on correlation 
coefficients for the attitudfe scale 
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. A 



n: 
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^ TABLE 4 



VAIIIMAX ROTATED FACTOR MATRIX- 
AND FACTOR LOADINGS FOR FEMALES 




Factor I 



Factor II 



Factor III 



* 0.71263. 

0.02230 
-0.09941 
-0.03533 
0.46536 
0.7.6515 
0.04959 
0.15456 
0.07288 
- -0.12723 
0.71441 
' -0.07620 
^ 0.01795 
V^f -0.0b731 
-4' . 0;35336 
0.59848 
—0 .01^72 - 
" 0.20142 
0.71635 
0.09080 
_JU.82202-- 
-0.02111 
0.5,9620 
0.30564 
0^8064 



0.21948 
-0.07337 
0.56189 
0.25779 
-0.03840" 
0.1Q354 
0.30841 
0.56085 
0.39017 
0.34259 
-0.00204 
0.16050 
0.74121 
0.18867 
-0.14047 
-0.03955 
-•^0,02004" 
0.52147 
0.?7133 
-0 .11569 
— O-ai-959 



0.19114 
-0.02793 
-0.05723 
7-0.03448 



-0.04511 
.0.25126 
^0 .^743 
-0.00007 
' 0.12146 
; 0.07661 
VO. 06505 
-0.13427 
0.04878 
.-6.05427 
0.02016 
0.67271 
0.17828 
-0.29987 
-0.0,3823 
0.19327 
b. 75303 
. ,0.02316 
-0.04590 
*0.3r008 
— ^t04-7^J4- 
^0.45304 
0.09993 
- 0.46290 
' 0.01777 



* + sign indicates high factor value when there is 
agreement with the 'positive expression of the 
attitude statement . \^ '■ • - 

** - sign -iTidiqate's high fabtorvvalue when there is 
agreement with the 'negative ekpression of the 
at'titude^ statemetit 



TABLE 5 



Varisible 



VARIMAX ROTATED FACTOR MATRIX AND 
FACTOR LOADINGS |pR HALES , 



Faotor I 

\ 



Factor II 



Factor III 



1 
2 

4 ^ 

6 : 

7 1 
8 

9 

10 

11 

12 

13 
' 14 

15 

16- 

17 

18 
— 19 — 

20 

21 

22 

'23 

24 

25 



0 .6657& 
0 .02765^ 
0.01841 

-d. 03196 
0.36252 
0.59857 

-0;03983. 
0.13432 
0.07768 

-0.14350 
0.53516 

-0.01501 

-0.00266 
0.00500 
0.23839 
0.48650 
0.03283 
0.22813- 
^0.63173 
0.13895 

, 0.67188 

-0.06134 
0.37956 

-0.11590 
0.626|r3 



0.15957 
, -0.02871 
0.48331 ' 
. 0.14775 
0.09888 
6^25771 
\ O: 26 591 
\ d.^0446 
1 0.42882 
1 0.18451, 
\ 0. 11295 i. 
\ " .0.00067 
, 0.77373 
b .01656: 
-0.08730 
*«0.18481 
0.03815 
\ 0.49$'00 

0 .21^2.7- 

• 0 -■)1752. 
I 0.10803 
.a.06764. 
-0.07832- 
0.01598 
>-0 .06494 . 



-0.18941 
0*51587 
0.09046 

-0.18195 

' Oi 2228V 
-0.08066^^ 
-0.08372 
-0.03992 
I 0.01741 
J-0. 14053 



K 0^:^7093 



I 0.06215 
S-0. 10803 
-0.10843 
-0,04923 
0.70869 
0.07469 
„ -0^03X79™ 
0,29950 
0.07781 
0.38365 
0.07795 
6.70803 
0.10312. 



+ sign indicates, high factor lvalue when * the re 
agrteement with the posiuxye expression of the 
attitude 'statement 



**- - sign indicates high factor Valie when there ds 
• agreer ht with the negative expression of the. 
attitude statement ' 



USE OF ANALYSIS OF VARIANCE/COVARIANPE TABLES 



CODING 

SCH 
SB(S4 
iSEX ^ 
SCHSEX 
S(S)S)^ 
ERROR *s 



DEFINITION 



School , ^ 
Classes a and b vx^llvin iw!n. school^ 
sex ^ r\ V 

School X sex interaction 
Students within ^school x^sex interaction 
Error term ' 1 . ' 



USE OF TABLES FOR MARGINAL AND REMAINING TABLES- 



ERIC 



CODING 

VARIABLE .1 
VARIABiiE 2 
VARIABLE 3 

• sex 1 
sex ^' 2 



^ DEFINITION ' 

School 

Classes within school 
Sex 

female 
male 



USE OF TABLES OF MARGINAL MEANS 

Schoor Codes / . 

^ - 

General- Mathematics Class,^s 



Junior H;S. #2, - Trenton 
Churchill Jr. H.S*/ East Brunswick^ 
Highland Park^ills^, Highland Park 
East Orange IKS., East ^Orange 
Nbrth^'Plainfield K.S.^, North Plainfield 
-.Grbver Cleveland Jr. H.So/ Caldwell 
New Brunswick H.S.^ New Brunswick . 

Algebra Classes . ' 

.Jxinior H.S. #2, Trenton J 
Churchill Jr. |H>S., East Brunswick 
Alexander Hamilton Jr. H.S.^ Elizabeth 
East Orange ri\S.^ E^ast Orange 
North Plai^fiteld H.S., North Plainfield 
Grover Cleveland H.S.^ New Brunswick 
New BrunswickJ H.S. ^ New Brunswick' 
highland ParJ^H.S., Highland Park 



35 

38 



Code 

2 . 
3 
.4 

I 

eode , f 
1 

2 

3 
4 

5 



. • ■• . ■' TABLE 6 , " 

ANALYSIS OF VARIANCE FOR THE SUM OF THE ATTITUDES 
FOR" raE GENERAL: MATHEMATICS. STUDENTS,. 



iEAN 

It** - 

lex 



\ERIC 



ANALYSIS CF 
SUM OF SOOAReS 



1774.43131 
iC7e.79759 
3C3.367£e 

12iiC'.iec30' 



VJfkRlANCe TABLt 
BiF. MEAN SQUARt 



4 

* 

t 




6 


295» 73c33i 


7 


1 54.'* ^397, 




30J.3:j7J9 


e 




T 


t74.3tr66 


9 





>T95 .6445,3 

i .52691 
■ .3.0056$ 

O.V745f329 
1.72702 



.it - 



1 4* 



'• 0; 



TABLE 7 

PRESENTATION OF HUMBER OF^ STUDENTS PER CLASS, CELL 
INDICES AND ACTUAL MEANS FOR THE SUM OF THE . / 
ATTITUDES FOR THE GENERAL MATHEMATICS STUDENTS ' - 



Cell . ' . 

«5 Indices 

O «) O « » 

•O O «^ . 3 fj 

• 3 4: « X ^ .4i « 

O -M OH « ' " 

a,W CO O W • 



- 11 


1 


I 


1 


87* OdO^l 


7 


1 


I 


2 




12 


1 


2 




ti7 J^2S0CC 


11 


I 


2 




. es.cfocti- 


8 


Z 


1 


J 




6 


? 


» 


2 




4 


2' 


2 


1 


t7«750<tC 


6 


2 


2 


2 


oi.soocb 


9 


3 


X 


I 


79 ♦•5556 


b 


3 


1 


2 


7<I.2C0CC 




•3 


2 


• 

A 


a9.ococc 


5 


3 


2 


2 


eo.cooco 


7 


A 




1 


95,57I<3 


•'^ 8 


4 


J 


2 


e6«^3730C 


6 


4 


2 


t 


68*16667 


6 


4- 


2 


2, 


67*83333 


7 


5 


1 


] 


88*85714 


10 


5 


1 


2' 


81 .40000 


iC 


5 _ 


2 


t 


73*d0<)C0 




5 ■ 


2 ■ 


2 


85*818^8 


7 


6 


1 


1 


81 •42697 


6 


6 


i 




7 2-* 16667 


5 


> 6 


2 




84*20000 


6 


6 


2 


2 . 


84'*500CC 


2 


7 


1 




eeioooro 


3 


T< 


1 


2 


82*33333 


8 


7 ' 


■2 




81*75Q0C 


6 


7 






B!! *CO000 






» - — " 



MABGIHAL 
GENERAL MAT 



)R THE SEVEN SCHOOLS HAVING INTACT 
^TICS. CLASSES WITH RESPECT TO ATTITUDE 



(SCHOOL) 



/ 



•ttfiat M.06?» •$♦•72? tT^ftTM^ O.MI^, 



t 

9 

T . 



> « • 

•0»49«tt 



r 



•2*26291 



•4*067$4 



65«e72t« 



.4 



•7««7M0^ 



42 



* 



7 



TABLE 10 

MAltSIMAL MEANS FOR ^SBX OP STUDENTS . KITHIN tlTBE SEVEN SCHOOLS 
HAVING INTACT GENERAL^ MATHEMATICS CLASSES ' 
WITH RESPECT TO ATTITUDE 



• * 6 



I:. ■ • . 



t . 



SEX) 



•e«4ff3 it.mf •s.mt 



♦.•••♦••••♦..••♦••••♦••••♦••••♦••••♦•••^♦••••♦••••♦••••♦••••♦••••♦••••^•••^^^^ 



46 



45 



i 




TABLE n 

A THPEE V3VY TABLE OF ATTITUDINAL MEANS FOR fVAEIABLE ONE ^SCHOOL) , 
^ • SL?^ TWO (CLASSES WITrilN SCHOOL) , AND VARIABLE THREE (SEX) 
'fSr ^SHeS H^ViSq intact GENER^^L mathematics qLASSES 



THRE^ WAY TABLE OF MEANS FOR 
.VARIABLES 2 (DOWN) X 3 (ACROSS) 

87.j09O9O 88.4285e 
• f- 87.24998 84.99998 
\kRIABLES 2 (DOWN) X 3 (ACROSS) 
80:6249d 84...99^8 
' 87.74998 81.49998 . 

3 (ACROSS) 
20000 



VARIABLES 2 ( DOWN) X 3 
-t-x 7.9.55554 74.2^ 



. 88;99998 79^99998 
tolABLES 2 (DOWN) X 3 (ACROSS) 
■ ^ -95.57143 86.37498 
88.16666 87.83333 
. VARIABLES 2 ( DOWN ) X 3 (ACROS S ) 

- 88 .85713 . 81.3999^9 
' 73.79999 :85..ffl818* 
VARIABLES 2(D0WS1)X 3 (ACROSS) 
' .'81.42856 72.16666 
. 84.20000 84.499.98 
VARIABLES 2 (DOWN) X 3.( ACROSS) 
87.99998 82.33333 
81';74998 80.9.9998 



VARIABLES 1. 2. * 3. 

FOR VARIABLE 1 AT, LEVEL NUMBER 1. 



FOR VARIABLE 1 AT LEVEL NUMBER 2. 
FOR VARIABLE 1 AT LEVEL NUMBER 3. 
FOR VARIABLE 1 AT LEVEL ' NUMBER . 4 . 
FOR VARIABLE 1 AT LEVEL NUMBER 5. 
FOR VARIABLE 1 AT' LEVEL NUMBER 6. 
FOR VARIABLE 1 AT LEVEL NUMBER 7 , 




. ^ TABLE 12 

THO--WAY TABLE OF ATTITUDIKAL MEANS fOU VARIABLBS 2 (CLASSES HITHIN SCBOOL) 
DOWN X 3 SEX/ACROSS THE SEVEN SCHOOLS HAVI|IG INTACT 
GENERAL MATHEMATICS. CLASSES . 



iSVtt 



J 



01*41479 



•4«0fSf 



•4«fm 



ttVCSp 2 • • . 



•4*eni7 



•4«mii^ 



49 



48 



^ 1 K,K' 



~ ^ TABLE 13. ' ^ . 

TWO-WAY TABLE OP ATTITUDINAL MEANS FOR VARIABLES 1- (SCHOO-^ 

Sown x 3 (sex) /across for. the seven schools 
jiaving" intact general mathematics classes 



T«0»«AV TAtWC NCANS F0« VARlAfLCS |COO*l»|X 3iACtO$S» 

^ > •7*17043 tC*7i4t4 . « . 

. «4«l«74r «3#a4«97 

•4.2/776 , • t7#C*99» 

9U«ftf03 •7» 10414 

- ^•3a«95^_03,#iW>l05_^_ _ 

/ •s«ot4i7 te.a^i ~ - 

•4««74«7 •l«tW44 - ^ — 




*3 



4^ 



t 

t 



.►n Aflvi ' •S«96t4 •••fJ5t nft4«0 

77«IC00 •0«053O C3«0070 •a«vp** •••t«« ••^•^••t 

♦ . ' ^ ...-^ ^-A-: " 



77 



'•ess90 1 



r : ■ 



uevtt I • A 

ixvtw . 3 • c 

kfeVfct* 4 » 0 

\.eyci. 7 • c 



TABLE 



TWO-WAY TABLE OF ATTITUDZNAL MEANS FbR VARIABLES 1 
(SCHOOD/DOWN X 2 (CLASSES WITHIN SCHOOL)* FOR THE 'SEVEN SCHOOLS 
* * « HAVING INTACT GENERAL MATHEMATICS CLASSES 

' ' ' ' 15 *■ ' 

.•y«79m/' .ff*U4f7 . . \ . , ^: 1 



T#«tTm ^ . M^^f MY 
t0««79tf t7«$f^sa 



Ttj|#3tT 'J •••'vwrw w»^^»» ^ ''I 



•t*4«7t 



•••tsai 



•rc 



8. 



• tCVCt I • • 

' c.i:vcu 3 « € 

Lcvet ♦ • r ' 
tevet 7 « 6' 
cotHCtocKT potnys • • 



•••SOtft 



•••ism 



••••791 • 



53 



■ERIC ,; 



4 



1 



TABliE .15 \^ .,. ' 

ANALYSIS OP* VARIANCE jpR THE ZJjii OF THE 
ATTITUDES FOR THE ALGEBRA STUDENTS' 



SEX 



SCBSET 

8(S)SX 

gRKSR- 



ANALYSIS OP VAKtANCE •^ABLB- 



SOURCE - SUM OF SQUARES P.P. 



MEAN SQUAi 



2179143.95038 ' 4 
884.81343/ 7 

1X93.70494 T" 

166.4575 5 1 

487;iff204 7~ 

748.410 37 8 
■■ 31026.71305 nr 



2179143.00,000 
126.40 i8i9 

174.21319 

■ 166.45755 

69.59741 

93.58 678 
99.12686 



21983.37500 
1.2751*^ 
1. 7 5 7 48 



1.67924 




' . . ' TABLE 16 - 

•■ . .. . ■ i ■ 

K : . ' PRESENTATION OF NUMBER OF STUDENTS PER CLASS., CELL 

INDICES AND ACTUAL MEANS FOR THE SUM OP THE 
^ • ' • ATTITUDES FOR THE iVLGEBRA STUDENTS ^ . , 

■•>?'-■•-*'.-, • 



: . - ^ le i i . ss^soooo ^ / -^^^^ 

^:---ti-'- • lb 1 2" 2 88.40000 . \ ■ ' 

y.;::ryi'>^-^ ' - ' ■ .13 2 l if • .82.38462;' j^-f ^ : 



] ■* ' *\ '^'^ * - • 

" V - 




Cell 






1 ^ ''A N III ^ 




Indices 








M 






H' 


. * 0 4) 


O 


(0 








O 


02 




5 § • 


t • ft 




Id 


rS 




: * ^ o 4J 


•6 


rH 


0) 


O (D 




to 


O 


(0 




. . : ^ 16 


1- 


1 


1 


85.50000 




1 


1 


2 


85 . 84615 


21 


1 


2 


1 


94.30952 


lb 


1 


2 ' 


2 


88.40000 . 


-13 


2 


. 1 


1. 


.82.38462 


. , ' 5 


2 


1 


2 . 


85.6CiO00 


12 


2 


2 


1 


93.166(67 


14 


2 


2 


2 


87.6:^^4^86 


I ' 12 


3 


1 


1 


86.75000 


>: : , :i7 


3 


1 


2 


86.70508 


' 19 


1 3 


2. 


1 


86.31579 ■ 


7 j 


' 3 


2 


2 


86.57143 


. • ■ ■ 9 ] 


4 


1 


1 " . 


89.44444.. 


6 I 


4 


1 


2 


88.0.0000 


" 11 , 


4- 


2 : 


1 


85.18182 


•1 16 i 


4 


2 


2 


88131250 


. ■ - • • ■ 4 'i 


. 5 


1 


1 


j?«t83. 50000 


. . 18 1 


5 


1 


2^„^^ 


^ f 3.27778 


8 ; 


5 


2 ^ 




ll. 12500 


' . . ■ . 10 i 


5 




'2 


Jb6.qoooo./ 


M 


6 


1 


1 


#82.33333 


v; 15 1 


6 


1 


2 - 


81.20000 


■•■ . \ • -9 i 


6 


2 


1 


86.22222 


- ■ . \ '14- 


6 


2 


* 

2 


85.6 4286 


K •. 10 


7 


1 


1 


91.«*0000 


6 




1., 


2 


90.33333" 


8 


' 7 


. .2 .. 


1 


■ 84.50000- 


4 


7 


^ 2 


2 


90.50000 > 


• 8.- 


8 


1 


1 


^9.37500 


. . 8" 


8 


^•i 1 


2 ' . 


37^37500 


'. 6 


8 


t 2 


1- 


96.16657 


^ ' 7 


8 


2 


2 


82.85714 



. 1 



..<.-. .- ? . 



TABLE 17 



4i!ARGINAL' MEANS FOR THE BIGHT SCHOOLS HAVJNiS INTACT 
ALGEBRA*CLASSEiS WITH RESPECT TO ATTITUDE 



MAKGtNAU; It C A H S 



t SCHOOL) 



.a5«94;^9 ar.OToa Mti^J* 



7 




;;:;:;;r* ;;:;;;;;v:-*':7*M:n;;r:.-.-^^^ 



03.70810 



\ 



56 



57 




~ - • _ TABLE- .18 

WITHIN EACH OP 'JHE EIGHT SCHOOLS, 



v^UiLg , t (CLASSES WITH I N SCHOOt) 

1 tivStSO •S»f4Tt 



€••49401 • 



t4*fS490 



59 



table/ :19 . y. . 

MAHriNAL ATTIT13DINAL 'means FOR SEX OF STUDENTS WITHIN. THE RESPECTIVE- 
MARGINAL ATTIT^DINAL^MEAW ^^j^^^.-^.^^ ^^j. ^jgHT SCHOOLS \ . 




so 



61 



\ 



TABLS 20 



ATHREE-W^Y TXBLE OF ATTITUDINAL MEANS FOR VARIABLE ONE X^CHOOL) 
r'VkRtlJBLE TWO (CLASSES -WITHIN SCHOOL), AND VARIABLE THREE! (SEX) 

" INTACT ALGEBRA CLASSES! 



FOR THE- EIGHT SCHOOLS HAVING 



THREE-WAY. TABLE , OF 
^VARIABLES 2(D0WN)X 
K ■ ■ 85.49998;" 85. 

, ; 94.80951 88: 
rVARIABLES 2 (DOWN) X. 
["■..82.38461 85. 
: : 93.16666 87; 
'VARIABLES 2 (DOWN) X 



86 
86 



7499 81 



86r. 

31578'' "85. 
[VARIABLES 2 (DOWN) X 
r.\ • 89.44444 67. 
r; -85.18181 -88. 
VARIABLES 2 (DOWN)X 
■ 8-3.49998 ' 83. 
91.1249 8 '85. 
VARIABLES 2 (DOWN) X 
.^■^c 82.33333 81. 

... 86.22221 85. 
VARIABLES 2 (DOWN) X 
91.89999 90. 
84. '499 9 8 90,. 
VARIABLES^2-(D0WS) X° 
.^-:'S'9 . 37498 87-. 
96 .16666 82. 



MEANS FOR 
3 (ACROSS) 
84615 
39999 
3(ACR0SSJl 
59939" 
64285 
3 (ACROSS) 
70587— 
57143 - 
3 (ACROSS) 
9999 8 
312'48 
3 (ACROSS) 
27777. 
'9999 8. 
3 (ACROSS) 
20000 ' 
64285 
3 (ACROSS) 
.33333 

3 (ACROSS) 
37498 
85713 



VARIABLES 1. 2. 3.. 
FOR VARIABLE 1 AT LEVEL NL'MBER U.. 



FOR VARIABLE 1 AT LEVEL NUMBER 2. 



FOR VARIABLE 1 AT LEVEL NUMBER 3, 



FOR VARIABLE 1 AT LEVEL NUMBER 4.1 
FOR VARIABLE 1 AT LEVEL NC^BSR 5 . 
FOR VARIABLE 1 AT- LEVEL NUMBER^,., 
FOR VARTa3L5^T'AT'''LEVEL NUMBER 7. 

— — ^ 

FOR VARIABLE 1 AT LEVEL NU>IBER 8. 



• ' ' - TABLE 21 . • 

TWO-tWAY TABLE OF ATTITUDINAL MEANS FOR VARIABLES 2 (CLASHES WITHIN SCHOOL) 
• / DOWN X 3 SEX/ACROSS EIGHT SCHOOLS HAVING JNTACT, ALGEBRA , CLASSES 



r«0-'«Ar TAW.C HUAHS FOK VAftlAttCeS 2CO0WN)X 3( ACROSS} 
M*M98a '* 8b«9907e 




i- 



66*77092 



.1 



a7*A9966 



V^'VAaiABLC 2 , 

. LKveu «t • A 
coiNcsot.NT 'Joints 



88*22839 



88*99714 



89*68587 



63 



64 




TWO-WAY TABLE OF ATTITUDINAL MEANS TOR VARIABLES 1 (SCHOOL) /DOWN 
X 3 (SEX) /ACROSS FOR THE EIGHT SCHOOLS ^HAVING INTACT ALGEBRA CLAS^SBS 



Mas4t4 ^r.iM^^i. — , ^ — — : 



i.:::t . "^^^^^^^^ ."C!.....v.....".:^-v-^-- 



•r 



• ' \ ■ 



6 



WtVfcL i 

ti^veU' 3 » c 



' Uvi^L • « * ft 

ttvet * • ' . 

UCHCt T • « 
LkVtL e P H 
COl»KtD£HT WINTS^ • ♦ 



6 



65. 

ERJC . • 



f^'- : '. . ■- . • . ^ „.■.■• - ^ V--'-'- 

... •'■ " ■ • * • • TABLE 9.3 ' , 

t|- - . . • . ■ . . • ■ . ■ ■ " -• . . -. 

f TWO-WAY TABLE OP ATTITUDINAL MEANS JOR VARIABLES 'l (SCHOOL) /DOWN '^'■•'^ 

. X 2 (CL^sf $i™S^S?H0SLrF0R THE EIGHT SCHOOLS HAVING INTACT ALGEBRA CLASSES- 

I-.:- ^ V' ' ^ ' * - ' ' " ■ ' « ' ^ ' . , ' 

T>0*WAt TACLt OF Ai£AHS ^Oft VAUIAeLtS J(00«N)* 2<AC«0$$) * ' -u^ 

^' • . (S.673C^^ 9l.t^^y^^ J* ; . . * • .y 

t2«9m< 9C.4C#75 * * • . . * 

^-1--^ \[ MtTST^a __e6»44359 . - ^ • • . 

. M«7>220 r«V7«7t3— r , . ' „ ^ 

•I .76665 e5#<3253 , . . ^ , ; 

:^ • ^t.lUt5 SLi^^SSl :: • . .. 

ie*37497 e9»*Jti6« ' "? • X . . ^ ^ - - — 

♦ * 

, , * . iiLJ.?«?-?..t*JLS_ = = ' — — t: 

^ ^ ^ , • • ^ «.637l 9I.6^M. 

, . X C ' ^ O 1 Z. 1 

. . • -«v«- I — --^—5 ^ ; , \: 

V/: _ -7 6t.7jr65" 63.73427 65.70169 al.tt^Sl 

\ Z VAttXAHCC ,1 * . ' ^ 

. \ . ^' * - LUVCL I • A 

LCVEU 2,.* « . . « - — — — . - • ^ 
\ ^ ^ • LtVtL 3 • C , • * > ' 

' \ ' ' L tvtL ♦jf.oj i » — — : ' 

\ ^ ! . ' ~ LCVtL" 5 ""e — , " 

\ UtVfcL 6 • ^ - * . *' 

, - \ - . • ' * ' LtVCL '7 « C ■ , , 

\ LkvEL e»M * ^ . « • ' 

\ . / .-^ ^« , ' - • COfNCIOt'HT l>OINT$'« ♦ ^ 

- - ' . r ' ^ : : T 

■ ■ '\--:- • ■ • . • .. ■ 

' ■ ' ' \ . , ' . • ... » ■ ■ 

ERJC . - ■ . • ■ ■ -• ^ - - ■ ■ 




f . - \ , TABLS 24 

ANALYSXS OF VARIANCE FOR THE SUM OF THE . ACHIEVEMENT 
tOR THE GENERAL I^THEMATICS STUDENTS 




;.-■-- 
:rti-?-.■■■• - 



ANALYSIS OF VARIANCE TABLE 



SUM OF SQUARES 



D.F. 



30872*83.811 
l445v62633 

3,'98^d8- 

66.^83742- 
-3i§55. 08137- 



MEAN SQUARE 



1 30872.83594 

6 / 241. 10437 

^■7- ^ a3U2Vb8' 

1 ^ '3.986.08 

r-n5 ■ '10.1$94y,' 

7 - . 9.-45534 
:21.5240"0' 



14 34. 3 44 4B 
11.20165 



3.a7603 
0.18519 

0.42929 



G3 




/ 



/ 



/ 



TABLE 25 



PRESENTATION OF NUMBER OF STUDENTS PER CLASS, CELL 
INDICES AND ACTUAL MEANS FOR THE SUM OF THE 
ACHISVEMSNT FOR TH^GENERAL MATHEMATICS STUDENTS 



. 0 





- 




Cell 






Indices 






r-i 






■ '0 


o 


m 




o 


0) 




* 3 




<d 




0 -P 


O 


rH 






(0 


r \ 

\J ' 




- 


1 


1 




7 


1 


1 




12 


1 


• 2 




^-1-1 


1 


2 




8 


2 


1 




6 :. 


•2 


1 




4 


2 


2 




8 


2 


2 




9 


3 


1 




-5 


' 3 


1 




9 


3 


: 2 




5 


' 3' 


2 




7 


4 


1 




8 


. 4. 


1 






4 


2 




6 


4 


2 




7 


5 


1 




10 


5 


1 




5 


5 


2 




li 


5 


2 




7 . 


6 


1 




6 


6 


1 




5 


6 


2 




6 


6 


2 




2 


.7 


1 




' 3 


7 






8 


7 






6 


7 


2 




2; 

,i- 

2 

1^ 
2 
1 
2 

1^ 
2 
1 
2 
1 



U 0) 

li;;27273 
12.57143 
13.75000 
14.27273 
17.00000 
17.66667 
18.25000 
17,75000 
15.00000 
13.40000 
3 8.33333 
X. .40000 
6.71429- 
6.50000 
10.16667 
-8.66667 
1S.85714J 
13 .90000/ 
13.00000 
15.45455 
8.8571,4 
10.50000 
18.00000 
18.16667 
9.00000 
14.00000 
1,75000 
12.00000 




• ERJC 



55 



t 

3 
S 
T 



13«e2438 

•t«6Sie5 

13 •499^9 
11 •09473 



7* 891 85 



•79686 



72 



. TABLE .28 

MARGINAL ACHIEVEMENT MEANS FOR SEX OP STUDENTS WITHIN 
THE RESPECTIVE GENERAL MATHEMATICS CLASSES WITHIN 
EACH OF THE SEVEN SCHOOLS 



!/ 

I 0 

,1 



A. 



J 



v A « i ti A L $ ft A ^ S 



vAiit^fttl: 
Lftveu 
t 



-(SEX) 



76 



- -u 



75 



ERJC. 



\ 



• ■ table ; 29 . 

a three-way table of athievement means for variable oner^ school)- 
variable -^wo (classes within school) ,<;..and variable three (sex) 
- for the seven schools having intact general mathematics. classes 

three-way table of means for variables- 1. 2,3. 

' VARIABLES 2 (DOWN) X 3 (ACROSS) FOR VARIABLE 1 AT LEVEL NUMBER. 1. - 
11.27273 12.57143 \ ■ . 

13.75000 14.27273 ' : 
VARIABLES 2 (DOWN) X 3 (ACROSS) FOR \?'ARIABLE. 1 AT LEVEL NUMBER 2. 
16.99998 17*66666 
18.24998 17.74998 
VARIABLES 2 (DOWN) X 3 (ACROSS) FOR VARIABLE 1 AT LEVEL NUMBER 3; 
15.00000 13.40000 ' . ' . 

18.33333 16.39999 . , > 

VARIABLES- 2 (DOWN) X 3 (ACROSS) FOR VARIABLE 1 AT. LEVEL N10HBER 4. 
6;_71428 .-6.50000 k ■ ■ 

. 10.16667 8.66667 .1. 
VARIABLES 2 (DOWN) X 3 (ACROSS) FOR VARIABLE 1. AT LEVEL NUMBER 5. _ 
15.85714 . 13.-9'0000 . . . . r - ' ' 

13.00000 15.45455 
' VARIABLES 2 (DOWN) X 3 (ACROSS) FOR VARIABLE 1 AT LEVEL NUMBER 6. 
8.85714 10.50000 ' • ' 

17.99998 18.16666, 
VARIABLES 2 (DOWN) X 3iACR0SS) FOR VARIABLE 1 AT LEVEL_NUMBER-7. 
9.00000 14.00000 
11.75000 . 12.00000 



^iKJ^^i tX^^^ r {CIASSBS WITHIN 

WIeeMii ^W^^^^'^^^K^^ HAVING intact. 



-/V" 



'^V^^>^ ^^flM^%im . ^: » » i » li 'ja 



Obr 79 
ERIC 



XABLE 31 



1 



TWO-WAY TABLE OF ACHIEVEMENT /MEANS FOR VARIABLES 1 (SCHOOL)l/DOvW 
X 3 (SEX) /ACROSS FOR THE SEVEN SCHOOLS HAVING INTACT 
GENERAL MJ^ItHEMATICS CLASSES 



t»0-»Ay •TikR.C Of MEANS fOR VAUlABLCS t<00«N>X 3<AC»n5$) 



X7*70e3l 

|3*OC'O00 



VAKtA»tC 3 



.' / 




tCVtL > * A 

LCVCL 2 • © 

UCVtL 3 « C 

LfeVfcL A • 0 

LtVCL 5 • t 

UCVltL 7 « C 
,COINCtO£HT POINTS • • 




\ TABLE 32 



X •nfO-WAY 2ABLE OP ACHIBVEMfiNT HEANS TPJl VARIABLES 1 iS< 300Ll/1Xm^^ 

: > X 2 (CLASSES WITHIH SCfifipL) FOR THE SEVEN SCHOOLS HAVING 

SX^^>'-^^-'^-'^> - ■ IMTAbT (GENERAL ■MATHEMATICS -CLASSES ' ■ 



0. 



AC ' 



•♦torn >t#ifr#t 

' ' ' ' UVm.; % • A . 

uvcw t • • 

'.UVCU 1 • c .... 
1lk:vcc % 4 « 0 , 

Uvti. ♦ • 
UV&C T » C 
, eOtNCtO^MT JOINTS • 



84 
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' i 
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■ r |: 



■i 
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. TABLE 33 

ANALYSIS OF VARIANCE FOR THE SL^M OF THE ACHIEVEMENT 
FOR THE ALGEBRA CLASSES 

■■• V- ■ . ■ . \ \ ■ 

ANALYSIS OF VARIANCE TABLE 



["iSOURCE 



IIEAN > 
5CH 
TO7 



EX 
SCflgEJT 
>(S) SX 
5RR0R 



SUM OF. SQUARES 



D.F. 



MEAN, SQUARE 



133673.-46567 1 
3920.2874 9 • 7 
— 2222.03439 8" 

60.47165_ 1 

323.303FCr ~T 



82.615 10 . .8 
8054.92143 TTT 



133673.43750 
560.04102 

277.7J)4ib ■ 

60.47163^ 
46.18fe:>0 



10 .'326 89 



25.734J)b • 



5194.. 31641 
2 1.76221 

10.79304 

2.34982' 
1. 7 94 7 1 



0.40128 



^ 
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taSle 34 



PRESENTATION OF NUMBER OF STUDENTS PER CLASS 
CELL INDICES AND ACTUAL MEANS FOR THE SUM 
.^F THE ACHIEVEMEliT FOR THE ALGEBRA STUDENTS 



0) 

o o 
■o 

3 
O +> 

16 
13 
21 
10 
13 

12 
14 
12 
17 
19 
7 

11 
.16 
4 

18 
8 

10 
9 

15 
9 

14 

10 
6 
8 
4 
8 
8 
6 
7 



Cell 
Ciidices 



16 
16 
-27 
27 
21 
23 
21 
24 
22 
21 
22 
24 
11 
11 
14 
11 
23. 
21 
20 

la 

22 
23 
26 
27 
17 
22 
7 2 
29 
22 
25 
23 
23 



43 S - 
.0 0) 

..68750 
.30769 ' 
.76190 
.40000 
.7692 3 
.00000 
.16667 
.5000.0. 
.91667 
.70588 
.36842 
.57143 
.88889 
;83333 
.63636 ' 
.62500 
.75000 
.36889 
.37500 . 
.1000.0 
.55556 
.40000 
.77778 
.57143. . 
.40000 
.50000 * 
.25000 
.50000 
.87500 
.25000 
.33333 
.57143 



TABLE 3,5 



f 



MARGINAL ACHIEVEMENT MEANS FOR THE -^JIGHT SCHOOLS 
-HAVING INTACT ALGEBRA CLASSES \ 



(SCHOOL) 



|7«95tO 



20*0766 



22*266^9 • 



Z 
4" 



22«eiato • 
22«se3ei • 



. . r 



20»e4«Sd t 
'25*12762 • 
2} •6^(712 • 



23*7S3Ce • 



^"•::;::;::;:"::*.t:'5-V«- 

■ ■ r ■ 
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1 . >' 
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table'" 36 ' ? •' • * 

\ ' ' ' i 

MARGINAL ACHIEVEMENT MEANS FOR THE **W0 ALGEBRA 
CLASSES WITHIN EACH OFVPHE EIGHT SCHOOLS 



^vInVABlt" *' ; ' i ' ^ {CLAlSSfiS^ WITHIN: SCHOOL) 



2f •61360 • 

... . • 

, 12«4999V 



aO«076^ 2a«60Sl 



7 



tS«tX76. 



♦ 



•t276t 



89 



90 



r 
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TABLE 37, 



MARGINAL ACHIEVEMENT K^^S f^L!?^^?!'™?^^^^ 



WITHIN THE RESPECTIVE, ALGEBRA "CLASSES 
• 'WITHIN EACH :0F THE EIGHT SCHOOLS 

' 'i 



H 4P II 6 I H'A t MEANS 



veveu 



\ 



S S«0?S9 



|7«95te , ^ " tO«OT66 



12*49999 



IM .'591 



20*07655 
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-TABLE 38 



•''.A THREi:-WXY TABLE QF ACHIEVEMENT MEANS FOR VARIABLE ONE. (SCHOOL) 
VARIABLE two (CLASSES WITHIN SCHOOL) , ^ND VARIABLE THREE (SEX) 
. FOR THE EIGHT SCHOOLS HAVING INTACT? ALGEBRA CLASSES,; / 



^BREE-WAy TABI.E OF MEMIS FOR 
^i^JOOABLES 2(D0WM)X 3UCR0SS) 
; ^ 16 . 6 874 8 16 '. 30 76 8 r 
in .76 i 9X) 27 .399 9 9 
'lOUtlABLES 2 (DOWN) X 3 (ACROSS) 
21.76923 22.39998 
' . 21.16666 24 .49998. 
rVARI^l.ES 2 (DOWN) X 3 (ACROSS) 
22.91666 21.70587 i, , 
'22.36841 24.57143 
VJ^RIABLES 2 (DOWN) X 3 (ACROSS) 

11 .88889 11.83333 
""' 14 .63636 11.62500 
VARIABLES 2 (DOWN) X 3 (ACROSS) 

■ 23.74998 21.38889 
20.37498 1.9.09999 

VARIABLES .2 (DOWN J X 3 (ACROSS) 
, 22.55554- 23.39999 . 
• 26.77777 27.5714-3 • 

VARIABLES 2 (DOWN) X 3 (ACROSS) 

■ 17.39999 ' 22.49998 
- 22.24998 29.49998 

VARIABLES 2 (DOWN) % 3 (ACROSS ) 
22.87498 .25.24998 
23.33333 23.57143 



VARIABLES 1. 2. 3. 

FOR VARIABLE 1 AT LEVEL NUMBER 1.. 



FOR VARIABLE 1 AT LEVEL NUMBER 2. 
FOR VARIABLE 1 AT LEVEL NUMBER p. _ 
FOR VARIABLE 1 AT LEVK, NUMBER 4. 

FOR VARIABLE 1 AT LEVEL NUMBER 5./ 

^ - - - ^ 

FOR VARIABLE 1 AT LEVEL NUMBER 6 . 
FOR VARIABLE 1 AT LEVEL NUMBER 7. 
FOR VARIABLE 1 AT LEVEL NUMBER 8. 



TABLE .(39 



\ 



■t»'0-**V T*H.e Cr MEANS FOR VAAIAbIeS* 1<OOWH»A • 

__ist«si3 ipysjjss. : — v-^ 1-^ — r — '— 



./ 



fi 3 ^ o H s e 



t9« 



O 



V 



TABLE 40 





VAfttABLC 



li.7«W 



i4«9m 



1T.437S 



******** ••** 



||»72917 



I7«4374l» 



C 

20 •29164 



C • 



t3«14«i& 



LCVCL I • A 

ttVCV ,2 tt » 

CCV£L 3 • C 

L£yCL 4.* 0 

^ U&VCL 5 • t 

u:viiu <> • 

LtVCL 7 • C 

LeWL • • M 



COINCIOCMI MtMtS • • 




ERLC 



96 




'T?ABLE 41 



TWO-my TABLE OF ACHIEVEMENT MEANS FOR VARIABLES 1 ^SCnbOL)/DOWN X 2 (^^ 

- ^^THIN SCHOOL) FOR. THE EIGHT SCHOOLS HAVING INTACT-ALGEBRA CLASSES. - 



tVCKWAT TAtUC^Or MCANS VARIAOLtS 



UOOWMJX ACROSS) 



^ $a«siiae 

^a.97777 
a4«0624«- 



a3»4S?3d 



TABLE 42 



^ANALYSIS OP COVARIANCE FOR THE GENERAL 
■ MATHEMATICS STUDENTS 



HEAK 



SBiS) 



ANALYSIS OP VARIANCE TABLS 



SOURCE^ SUM OP SQUARES P.P. 



MEAN SQUARE 



0.05804 



1758.44117 
454.84358 



1 

T 



0.05804 
2g3.075'4"9 
64.97763 



,00306 
.45{»3B 
3.42752 



■1.21038" 
0.42074 
- 0.42 7 04 " 
24.01340- 
i4.b'1340 



SCHSEX 
8 T S) 5X 

covs 



EBROR 



22.5572B 

47.85716 

— srrOTTT 

455. 23777 
3203.84362 



1 
6 

169 



7. 97619 
— 8.09568 
455.2'3755 

18.95764 



• c 



100 



S 



TABLE 43 ' 



PRESENTATION OF NUMBER OF STUDENTS PER CLASS 
CELL INDICES AND PREDICTED MEAN FOR THE 
^ . • GENERAL MATHEMATICS STUDENTS 



Cell 



tn 




Indices 


> 










O 0) 


O 


0) 




'0 


o 


to 




• a 






X 








ill 




to 




(0 


11 


. 1 




1 


7 


1 


1-i 


2 


12 


X 


. 2 


1 


11 


1 


2 


2 




2 


1 


i 


g 


2« 


1 


2 




2 


. 2 


1 


Q 
o 


2 


^ 2 


2 


9 


3 


1 


• 1 


5 


3 


. 1 ' 


2 


9° 


3 


2 


1 


5 


• 3 


2 


2 


7 


4 


1 


■ 1 


8 


4 


1 


2 


. 6 • 


4 


2 


1 


6^ 


4 


2 


2 


7 


5 


1 


1 


10 


5 


1 


2 


5 


5 


2 




11 


, 5 


2^ 


2 


7 


6 


1 


1 


6 


6 


1 


2 


5 


6 


2 




6 


6 


2 


2 . 


2 


7 


1 


1 


3 


7 


1 


2 


8 


7 


> 2 


1 




7 


2 


2 



0) 

o 



10.79S5.9 
11.87641 
13.24695 
14.13617 
17.57606 
17.53011 
17.66551 
18.1-8354^ 
15.75026 
15.02259 ■ 
17.54524 
17.07786 
4.85580 
6.13947 
9 < 51431 
8.C686b 
1^.09231 

^/ 10 5 1 2 14.34982 

14.68775 
15.184 72 
9.30231 
12.45379 
. if. 95 375 
18/11155 
,.8.37479 
/i4.29780 

V 8 7 > 2 1 12.14281 

12.51498 
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..ERJC 



101 



^1 
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TABLE 44 

MARCniAL MEANS FOR THE SEVEN SCHOOLS HAVING 
INTACT GENERAL MATHEMATrCS CLASSES 



M'A HeiNAC MCANS 



vAniAeLu i' (SCHOOL) 



ucvcu 



z 

4 



16 «^ 3433 • 
- • 



s 

4 



t4«e34Sl • 

^ . • 

14*10320 • 
• 

I2*203«& • 



6«$eS33 



it4t9 



tUt979r 



♦•14X43 



II •29744 



13 •^^340 



f44t« 



} 



.X 



10.3 



. ' ' TABLE 45 ' 

MARGINAE MEANS FOR, THE TWO GENERAL MATHEMATICS 
CLASSES WITHIN EACH OF THE" ^EVEN SCHOOLS 



(CLASSES -WITHIN SCHOOL) 



cn 



tCVCL e««6S3 

% ti^Aeite • ' 



«*I4I4S 



t 1*2974 



S 3*49311 



t«*610d 



tT«7A9t 



tt*2y764 



13*49340 



19*40999 



17*74610 



I- 



104 



f 



105 



it 



0 



TABLE 46 ^ • * 

MARGINAL MEANS FOR SEX OF STUDENTS WITHIN THE RESPECTIVE GENERAL 
I4ATHEMATICS CLASSES WITHIN, EACH OF THE SEVEN SCHOOLS 



MAHClNAi. MCiAHt 



.(SEX) 



6»5t93 f»t4t5 l3r4W# 



• • • ♦ ^ 





• 

t3*277et • 




* * 



















.. «.9e933- f.l««6 U.29T6* i:;.*83«0 tf.Mt«« .. ... I7.7«»l» 



106 
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*• TABtiE 47 , 

A THREE-WAY TABLE OF MEANS FOR VARIABLE ONE (SCHOOL) , 
VARIABLE TWO (CLASSES WITHIN SCHOOL) , AND VARIABLE THREE (SEX) 
FOR THE SEVEN SCHOOLS HAVING INTACT GENERAL MATHEMATICS CLASSES 



THREE-WAY TABLE OF MEANS FOR VARIABLES • 1. 2, 3; 

VARIABLES 2 (DOWN) X 3 (ACROSS) FOR VARIABLE 1 AT LEVEL HUMBER -1. 
10;79559 11.87641 ' o 

13.2469S . 14,13617 ^ - " - ^ 

VARIABLES 2 (DOWN) X 3 (ACROSS) FOR VARIABLE 1 AT LEVEL NUMBER, 2. 
17.57605 17.53011 

17.66550 , 18.18353 • . ; • 

VARIABLES 2 (DOWN) X 3 (ACROSS) FOR VARIABLE 1 AT LEVEL NUMBER 3. 
.15.75026 ' 15.02259 ■ - 

17.54523 17.07785 . . 

VARIABLES 2(iX)WN)X 3 (ACROSS) FOR VARIABLE, 1 AT LEVEL NUMBER 4. 
4.85580; - 6.13947 . - > " ' . . : 

.9.51431 8.06860 ' / • 

VARIABLES' 2 (DOWN) X 3 (ACROSS) FOR: VARIABLE 1 AT LEVEL NUMBER 5. 
■ 15.09231- 14.34982 

14.68775' 15.18472 ' ™ ^ 

VARIABLES 2 (DOWN) X 3 (ACROSS) FOR VARIABLE 1 AT LEVEL .NUMBER 6. 
9.30231.. 12.45379 . 
'17.99374 18.11154 
VARIABLES ^(DOWN)X 3 (ACROSS) FOR VARIABLE 1 AT LEVEL 'NUMBER 7. 
* • > 8.37479 l|^29780 

. 12.142S1- ' 12.51498 ' . . 



,>1 



/ ■ 
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TABLE .48 . ^ 

TWO-WAY TABLE OP JiEANS FOR VARIABLES 2 (CLASSES WITHg| SCHOOL)^ pOWN X 3 
, sivACRSlrSE^Er^HOOLS HAV^^ ^^SSES- - 



jr^CHWAr UWL€ ••feAWS few VAUtAttCS 1|60wNU 3(AC«0S$| 

ll«ftX«l4.^M*C^«S7J : u- 

t4#7S3ft 



09 



e $ ^ 0 H S C» 



VAfirA0i.C ^ 9 



:::!• 



ts.sm, u.i»m" t4#T»St 



uevf C t' • A ' 
. uicvuu « • » 

COtMCtOCNT POIMS • ♦ 



t9«sas«t 



ERJC 



111 
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TABLE 49 



TWO-WAY TABLE OF MfeANS FOR VARIABLES 1 (SCKOOL) /DOWN x 3 (SEX}./ACROSS 
FOR^TIffi^lSEVEN SCHOOLS HAVING INTACT GENERAL MATHEMATICS CLASSES 



T»(HirAY TAeu£ ntkH% roft vAAiAai.es MMtnyx JCAcaosst 



16*64774 ItiW^^ 

Tvt^SrS 7* 1040*. 

>l««t«003 t4t7«727 

t3«64eft3 ^ I9«?a747 




teveu 



7*10404 


t«254S« 


tl«40S|5 


S3*5557d 












* ' VAtltjARtC i 











/ 



LfcVtL 2 • © 
LfcVtU 3. • C 

LLVCL ^5^ • e 

LCVCL 6*"« f 
LCVCL 7 ■ C 



ERIC 



112 



113 



v^-i K.; , 

c ^ , - 

•',>'■■-•;.. \. 



j TABLE 50 

TWO-WAY TABLE OF MEANS Fol VARIABLES 1 (SCHOQL)/DOWN X 2 (CLASSES 
WITHIN SCHOOL) FOR THE SEVEN SCHOOLS HAVING INTACT 
WITHIN MATHEMATICS CLASSES 



\ 



fWKWAr tAetft*Oi'TiicW-rt» VAIItAllkCS i<oo#hix «uc«o$$i 

. ^-it^aaibco — lUMist^ — ^ 

.t9*3e64St ^ -H- 



Vjgf 4m F 2- 



UVEL 



-4 




•-, - — \ 



t4 



um4 



C CI'? 



VAUtAtUe I.. 

— — - c 

Ltsveu 1 • 4 

LfeVtL 2 « H. 
LfeVCt;* 4 • o> 



IHJC 



114 



115 







TABLE 51 • . , 
ANALYSIS OF qOVARIANCE FOR TIE ALGEBRA STUDENTS 



o 



Source- 



. MEAN 

\mr-: 

SE(S) 



SCKSE]( 



ANALYSIS OF 'VARIANCE TABLE 



SUM GF-.SQUARES D.F. 



MEAN SQUARE 



294.81997 
4078.67518 
1982.69471 



8 



covs v 

e&v. 1/ — 

'IBiRRbR,'-. 



93.68862 
' 304.63099 
V ,,102.71258 
693.48421 



294.81982 
"5^2.65772 
247.S3682 



IT 
7 

~r 
1 



7381.43725 



— r 

312 



93.68861 
43.5186';^ 
12.83908 
693.48413: 



■"69T.38VJ13 
23.59V133 



12.49537 
T4. 69524 
10.50408 



3.97081 
1.84445 
0.544^6 
29 .39197 
29.39197 





V' 



TABLE 52 " 



>rt. 



PRESENTATION OF NUMBER OF STUDENTS PER CLASS, 
CELL INDICES AND PREDICTED MEAN . 
FOR THE ALGEBRA STUDENTS 



\ 




Cell 






•P 




Indices 




.0) 

■ +• 




H 








_Q^^ 





w 






0 


"to ■ 




l.;^,.c::~e- 






«J 






u- 


H 




Li lit 




0) 


U - 


CO 






1 

X 


1 


, X 


1 A Q DO . 




X 


X; 




XO • DUD J J 


«• X 


' X- 


o 


X 




'in 

-> Xv 


1 

X 






Z /%ZXDoO 


% XJ 




X 


X 


c / • 4 0 <l J CI 






J- 


, z 










x^ 


oh' 0 A<l DA 


1 ^ 






0 




Xi^ 




X 


X 


Zz .y /ylo 


1 7 
XI 




X 






1 Q 


*> 




1 




it 










9 


4 


1 

X 


X 


XX • 3^0^ / 


6 


4 


1 


2 


11.70896 ; 


: ii 


4 


2 ' 


1 


"19793332 . 


16 


4 


2 


.2 


11.45391 


4 


• 5 




1 


24.29839 


18 


5 


■ 5/ 


. 2 


21.9.7051- 




5 


1 ~- 


- IS ,78343 


0 10 


5 


.2 
/I 


2 


19.27464 


> * 9 


6 


1 


. 23.27837 


' . 15 


6 




2 


24.29225 


9 


%' 


2 


1 


' 26.91919' 


. 14 


f 6 


2 . 


2 


27.79t946 


... 10 


■'% 7 
f 7 




1 


16.69257 


. 6 


1 


2 


22.0^679 


8 


,t 7 


2 


1 


22,64889 


4 


>^ 7 


2 


2 


29.00187 


8 


'8 


1 


1 


22.54506 


■'V-' ■ 1' 


8 


1 


2 


25.21907 




8 


2 


1 


21.98802 


' - - -/ .7 


8 


2 


2 


24.21593 



» < r*i. 



82 
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TABLE 53 

MARGINAL MEANS FOR THE EIGHT SCHOOLS 
HAVING INTACT ALGEBRA CLASSES 



O c 



V. — _. 



(SCHOOL) 



I2«42l« l£«C467 m?ll5 t0«356« tS«ftOlft t« 



MS* 



2e«e49u 

2I«2S9C7 
23*5 7 €76 



t7*7i|46 I- 20*35623 



23*00I62 



2S«'64906 



. 118 



119 



c ^ * ' ' ' • ' ' • 

^2t' , . ' ' ^ ■* . , . „_ . ^_ _ _ , — ^ ^ 

v-v*. . TABLE "54 ' « 

f . - • > : _ • • . ■ ^ • - - . ' ; , 

f^r /. . ' • '' MARGINAL MEANS FOR THE TWO ALGE5RA CLASSES • % 

P\ . • WITHIN BACH OP THE EIGHT SCHOOLS ' v • " ' ' • ' 

K. ■ - • ■■ . ' i ■ . , . • . - • 4' _ 

. « 2^**^ ' * (CLASSES WITHIN SOHOOL) [ ■ ' ; 

/ iJbMt. tl.«l« X tS.«MT tt.TltS M.3S6J ' "l**" ' • ' 

, \ •^••••♦••••♦••••♦••••♦••••♦••••♦••••♦^ 

c ,^ i;!ciu; ttiTttii to.55*23 . t$.M$$ 

i^:.. .^-C ^ ^ ■ . " — ' T ' ■ 

. .i- ■ -121 . 

-lao • • • -.i - • 





r 



■0 



TABLE 55 



M^prTMAL MEANS FOR SEX OF STUDENTS WITHIN THE BBSPECTIVB 
^ JSS^bKaSSES -WITHIN EACH OP THE EIGHT SCHOOLS 



vAMiA^e ^ (SEXL. 



ERIC 



122. 



-123 



* TABLE 58 ' ' 

TWO-WAY TABLE OP l&ANS FOR VARIABLES 1 (SCHOOL) /DOWN X 3 (SExl/ACROSS . 
FOR. THE EIGHT - SCHOOLS HAVING INTACT ALGEBRA CLASSES 



7 f»0»lrAY TA^K OP M^ANS fOU VAIItAtH.CS liPOtfNlX . 3CACA0SS) J 

.ti^TfaiT *2i*s«c97 >\ — 

aa^fAcrtt . so^eass*- 

.-at#eT072._.aO#tl'3t '-^ 



8 



vMuaLc 3 



<,.t"^..J. « ... « «.» '-o-" » 



*** r.. 



IXVCL ... 


t 


m 




t 


•0 



t4#A741 ^ * t7#3^7a,^ ' JO.^fiQt 13»tM0 

Af • 

C • A g H C f_ 1 

♦••••♦••••♦••••♦••••♦••••♦••••♦•••f^ ^••••^••••^••••^•;:!f2:::************;rL«.A* 

II«96I44 14.47432 t7#36720 t9.M97 a3rft«m t».«AfM 



■ ' vAntAf^e i 

tCVkL » ".A 

LtVtL -1 « 3 
LidVtU 3 « C 

„ LtVcL 4 « O 

UtVtL 5 « E 
LCVCL 6 • r 

' uveu y7 • c 

COIItCIOCNT #0iH7S • • 



128 



127 




TABLE 59 



I 

^1 



Twb-WaX TABLE OP MEANS FOR VAWABLE? 1 (SCHOOL) /DOWN X V (CLASSES WlTHfil 

School) for the eight schools having intact algebra classes ^ 



TMh*%AV-TAti;C or MCAN$ rOR VAl^tAHUCt tCOO«N)X fUCKOSSI 
. t4#7aiif S4#9176£ 

vt3^7MJt t7«3S$Jt 




t£VU. 



cevet 2 « 6 

: tevfeu l^.^«-0 

LCvcL 9 « e 

LtVtU 6 • F 
' LtVCL 7 », G 

Lcvec: 8 « H 



129 



130 



